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Abstract of KR 20040107634 (A) 
PURPOSE: A decoupled driving device of a 
synchronous moving robot having a differential 
wheel and an endless rotating turret is provided to 
improve work efficiency of the robot, to exactly 
control a motor, and to reduce power consumption 
of the robot by transmitting driving force of a steering 
motor and a driving motor independently from the 
rotation of the turret. CONSTITUTION: In a 
decoupled driving device of a synchronous moving 
robot, a turret motor(33) rotating a turret(34), a 
driving motor(29) rotating wrtieels(42), and a steering 
motor(19) switching the directions of the wheels are 
mounted on the turret. The driving force of the 
steering motor is transmitted to a wheel case{41) of 
a vA\ee\ unit(40) by a steering unit(10) having a 
primary differential gear unit(17).; The driving force 
of the driving motor is delivered to the wheel of the 
wheel unit by a driving unit(20) having a secondary 
differential gear unit(27). Tlie driving force of the 
turret motor is transmitted to the turret by a turret 
rotating unit(30). The differential gear unit of the 
driving unit is connected with the steering unit and 
the differential gear unit of the steering unit is 
coupled with the tun-et rotating unit, respectively. A 
coupling relation among the driving motor, the 
steering motor, and the turret motor is removed. 
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^ so = n 2 w so Ol-S^. 

w sc = n 2 {VS(u) s + n 1 0) , )} o| QcK 

Ei5]£i mM B\3i9\ ^¥011 ^xis sB^oiaaNsF AE|o^|jHE|o| ifjxfe Ei=usi Sim sfzNi mm^ nsicH 

§5|0|>|| i£|Qi. Olttll HB^OlSHEjS* ^ElO-ISHElfe CF^7HS| £B|-0|gJ 7|0-| AE|0-|^ 7|0-|<H| Sjsll Z^Z^ UF^IOll 

?iaHio-i ?*'oHs =s^o|^aE^s!|- ^^Eio-maEjoi i^xioisoii m ^?roi um&ii s&£ixi as^ sh7i ^isHAHfe 

SBFOlgJ 7|0^2^ AElO-ll! 7\0]9\ B\3iB\ S\B.S., >iE|0-|l!J!|- E\5i M0\ S.t AE| 

omA £^^o|gj MOM cmmo\ ^mmd. 
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^uscK om <N« SBwe, 

^ sc = n 2 s + n 1 (A) t )} = w , 71- 0|CC||, U) g = 0 0|HS, 

n 1 n 2 = 2 7^ S^K 

<^ dst = 1 3 «*> so = n 2 n 3 {'/^(w s + n 1 w t )} 

w do = '/^(w ds + w d ) = [ n 2 n 3 {'/^(t^ s + n 1 w , )} + u> d ]/2 
oj do = "4t*J do = n4ln2n3 {'/^(w s + n i t )} + <JJ d 1/2 0| @CK 

^, A^i 4 ^ElOilj 7|0^o| 21514: 00 3^ £f, n\ 4 £B^O|gi 7|0-|o| SlS'r'S W ^ 2iO| >i:E|0^1l2^ JCEh 

oisjo| D|7iseh7=ii7i- ■aiiiEiHs, oi(Hi II^E^ i^7i iis SB|t^s 

dc = n4U) do = n4[n2n3 {''^(w s + " i «*> t )) + w d 1/2 = w ^c"^^ OllQI. w ^ = 0. <*> t = 0 0| 
HS, 

n 3 n 4 = 2 7F QcK 

u) s = 0, u) d = 0 Ol w dc = w t Ol-S. n 1 n 2 n 3 n 4 = 4 7^ EJo^ ^7|a| St|cH| S^JEjTjl QcK 
^7|Sh ire £S^O|g,^, B\% >iE|0^1!o| ^1^55^711011 oIsH 2 El§j7|0Ho| S|£^4*S^ 731 3 AE|O^U 7No| s|:£J4= 

a! ^fl 3 sel-ois 7|oio| sis^fe 7|o^ld|7^ ^SScK 

o|sK ^71 [:|?^# e^7^|2^ 7|o^^.^o| g^7HB| ef^sFfe 7|o^ SJ^(Z)S dss^e cfss^ 

n 1 = 0) ts /w , = 2 , /z ,s = 64/32 = 2 
n 2 = w sc /<J^ 80 = z so /z sc = 48/48 = 1 

n 3 = dst sc = 2 /2 dst = 48/48 = 1 
n 4 = u) do do = z do dc = 64/32 = 2 

^, 4r7|2F ^0| X^l 2 El§.i7|0i 7;| 3 ^E|0-|1! 7|0i n\ 4 >iE|0-|sj 7|0i E|Bliaa7|o-|. >,E|0^sl ^a7|0-|, X^| 3 £ 
BFOIS 7|0i X^| 4 HS^O|S 7|0-lo| 7|0-|5J^S i^E|0-|lj, ^E|(Hlj4 £BhO|S, ^ g^o|g 4 E| 

=u A[om t:\m a■7^l7^ ^mmat. 

a-ol 7|o■|s^•4'7^ g^, =^^o|SjI^ i;iE|o-Jij heIS jissm e15I^ Sl?jtr a^, ^e^oi^, ;;^| 1 

57|o^^fe §^7|o^(x^| 4 ^Eio-iij 7|o^)# cc^B^ sis^f^ii tin, n , o^|A^ 2uh s^. ^ 1 xF#7ioi^cHiAH ^f^. n 

2 o^lA^ g^oiHs, All 1 A^g7|o^^o| 2 ^eiohs ymt B\^2i s^os siss^oi ei^ioj si^o^ m 
^m^isi ?^lo| nmm. se. n 3 chiah g^, 2 7:l■§7|o^¥o^|A^ % ^j^, n 4 (Hiah 2tiH s^si-hs, n 2 n 

§7|0-|^o| x^| 3 £B^O|gJ 7|0^E g^o^ S\mm SjOi, 0|S eiSU Ejsio| s.mo\l o]-^ ^BW^iat EE|-0|H|o) ?^ 

SE&, B^5,IB^ CB^OISOI ilS£|0-| oJS d, >.E|O^U aEi# £| "3, All 1 *fg7|0i¥o| xfl 3 AE|0^1,l 7|0-| 

7^ 2|S£|J1, O|0| o|§|| x^| 4,5,6 AElO-m 7|0-|7f 2|S£|0-i Um?^|0|AS SlSAlScK >5iE|0-|g §^7|0-|(A| 4 

AEio-m 7io-i)cHi All 2 *^S7|o■|^o| x^| 3 =B^o||j 7io-ii £is£i°s, u^^ls ^sAianh All 3 ^B\om 71 

0-I2J sISe n 3 0]\M B^, All 2 *|-S7|0i^0||A-1 n 4 (HjAH 2HH §^E|SS, All 3 £BFO|gi 7|0-io| ^£2^ x1| 

3 ^B\om 7|0-|o| g^t^7^| IEIcK n&lHS, ^E|0■|1!3^ HB^O|g,^ A|-0|o| ^^CH^£fe 'O'Ol JElOH 5H#0| 8;^o^ 

AMI m. 
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gA|(Hi. Ej^"aa7ioi XII 3. 4, 5, 6 ^E|o^l! 7\om m u^f•|?^|o|^(H| as-£joi u^¥l¥s| irirg n^i^ 

a7|0i TSI 3 ^E|0il!7|0i Till 4 i^ElO^l! 7|0i ^E|0^1I ?ja7|0i ;<iH 3 =BhO|S 7|0i Xfl 4,5.6 CEhOlgj 7|0i0|| 
ojSH UM^SI bh?|S ^SA|7|7|| m. 

atK AE|0^1j HEjoj ^gA|, A,E|OiU HElal Xfl 1,2,3,4,5,6 AEjoiH 7|0-|# ^sjj y|-iH?||0|i^O|| SifJEl 

0-j Hf?|¥£| SSSI-Jl, E|5l2da7|0i Till 3 ^^\0-\W\Qi X\\ 4 ^B\Oi^ 7|0i >^E|Oilj ?jg7|0i Xfl 3 ^B} 

0|S! 7|0i Till 4,5,6 £5h01S 7|0^0^| o|5|| d^^|^0^| 51&SI0-I HhfiS ?§A|?17]| SCK 

S WSS ^Sai uFSr^th ^aichn n^^S\n oMt^o^, S?^¥)oil AH & ^Sai Sx|# ^o-iyol 

g;;!o| &5H ^So| ^sfb 7|#Mot(H|AH 7^ AFej-e ¥?Et:| c^grti- ^m^M^^ 7Ffee 5ie t^oj 

n. =LSi si-s lase s^^?i 7iTsioi m ^n 9in m. 



^So| 3.4 

oi2h aoi g ^ss *^§7|o^ gi 7ioiy|o| 2^011 aisH E^^'2ls a! AE|o^ljA| 4= 9it ^■\wm\m nwt^ 
E:^ E|o^ Ei5!aEi, AE|o^lj aei, =E^o|i! zb\, mB\ =?-Bm simM oi^sns mm ^ ai^ss, 

?SaEio| ssft^ 7^fes^:il. saial ?J^±H^S aiiAj^ =^ SICK 

£t^ s i^se ^ewh *f=Bj!i- £Ehoigj ^es sg^ s«ti ^ssf^ii iE|o^ a!o^. ei^'s sao' -^ffsis! 
Am ^ aife § as 3:J5i-7h ?M. 



(57) S?S| ^^1 
^=F%' 1. 

E^?.lg S|£!A|7fe El^'HEi urns SISAl^fe £5^0|^laEl, B^^ISj ^^Ss t!&A|7fe AE|0^1l SE^7|- E^5!^CH| 
^TtltlJl, -^-71 ^E|0^1l aE|o| :iiSB^e :ShS7|0^^S ^ti\t\t :i^B\0-\m ^B0]\ o|SH Uh^l^Sj dhf|?l[0|^CH| S 

SElnN, seFoj?! H&lal x^§7|o-i^# ?u|tFte £B|o|g,i m b|-fl¥sl amcHl ^l&Eln, •^^71 ej 

§."H&jS| E|?JS|S^e(H| ojstl EjaiCHI ^9^4 SAjcHI. ^^7| SB^Oj^ ^'BSl S^S7|0W SJ<^4 ii:E!0^1j 

4»s-, ^B\om ^Bai *^S7|o^¥ ti^jsia^eoi 2|z[ eiaaoi csi-ois. ^j^EjoHii, Ei^iHEizhsi mm 

TiiPHshfe 5!# ^Sss tl-fe q?HSl! §7H o|§s.«o| ?§S*I. 
2. 

XII 1 f^cHI ?iO^A^; 

&^7| AE|o^it >;E|o-ig aE^^JI^ ojatife xii 1 .^Eio-ig 710-12K 1 /^eio-h! 7|o^£|- msit: n\ 2 

AE|0-|lj 7I0-I2K 4^7! n\ 2 ^E|0^1! 7|0Ho| ^0| <Sil^i\^ n\ 1 *1■S7|0W£^. &^7| Xfl 1 *^S7|0■|¥OJ 7!0■|a^^0^| 
^■SS X^i 3 AElOiH 7|0^S|■. •fel-71 XII 1 *|-§7|0i¥0|| <ya£|fe E^5I^^7|0^2|■. ^7| XII 3 >iE|0^1j 7|0i0l| *|*|-JE| 

t n 4 ^E|o^lj 7io-ish, 4r7i xii 4 ^sm^ 7\o]s\- s^^s ?bisi-fe xii 5 ^b\o^^ yim, ^7i xa 5 ^i^mo^m 
7\oio]\ mB\jL u^¥mlo|A <2i¥ffloii ^^iEjfe XII 6 AE|o^l^ 7|o^s ?bisi-fc 5!s ^s^s th^ cmsB ^7\m 
oms.^s\ ^ssxi. 

S-?!!" 3. 

XII 2 tro^^g,lo^A^; 

4^71 n 1 *|-S7|0i¥fe XII 2 ^B\om 7|0^o| ^4 SaElfe ^E|O^U ?J^7|0-|2h fe^7| AElOil" ^^7|0M 

01 msiJL 7|o^ar>.o^| ij^ii^o^ mioHnxixiJEife ^ehs s§17|om. ■&^7| >iIE|o^l! #q7|o^o| ^^oii ^it^si 

H El5!9^a7N2F =?m^ ^^yW^ 5S i^SSS t:|?HSS S7|4J oi§saesi =?■ 

XII I m\ 9ioW. 

&^7| ^Sl-Olftl JEBI-Ol^ HE^^B^ ^j^Elfe Xfl 1 S2F0|S 7|0^2h •fe^7| Xi| 1 £.S^O|S 7|0^0^| xjtfife Xi| 2 

^B^OIS 7I0-I2K n\ 2 Se^olS 7|0^o^ «CH| 2ja£|fe Xll 2 nB7\0-\^3!t. ^7\ n\ 2 ^FS7|0-|¥2| 7|0-|^^CH| 

@ Xii 3 =BhO|^ 7|0^2K Xfl 2 xl-g7N¥0fl ?Ng£|ji Xfl 4 >iE|OHl! 7N(H| xltl-Elfe >iE|0-|li Sa7|0-i£K •^■71 Xl| 
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3 =E|-0|g| 7|0^S^^ xl&JElfe ^1 4 JESfOlgj 7|0^S>^, ^71 X^| 4 HSFOID 7|0^S^ SiJ^g ?U|§|-fe Xfl 5 =^^0|gJ 7| 

o^2^, ^71 n 5 =ei-ois 7m ^^01 mm m^9^ ^ssit ?3i e ^e^o|s 7|o^s ^uisFt ^s^s 
i:i?H#s §7H oi^saefii ?^5r*i. 

5. 

4 s-cHi ^io-|A^; 

fe^7i 2 x^g7|o■|^fe n\ 2 ^B^o|?J 7|o^oj <Q^s\t ^^^ols ^^7|o^2^, ^7i £B^o|^ ^mywsnt 
01 xitfEiiL 7ioMAoii %i*iisos ti\m^ xmsit £^^ols #^7|o^2^, ^^7| =sFoigj ts|7|o^oj oj^o^l *itr 
£iji AE|o-iij eia7|o^£^ ?bisfe ^B\m g^7|o^s 5i# i^sos c\m^ B7\m 01 

S?!,^ 6. 
1 %^o\\ 

^71 &l5Ll^lt^^E^s ^o^| -yxisife x^| 1 E^5l7lo^£K -^^71 x^| 1 E^§l7|o^oJ oj^(^| tmsm B\^si 

(HI mm E|§lSa7|0-l7f ^^Oil x|l^£|fe Xfl 2 E^5!7|0^# :?U|sFfe 5iS ^SaS cm^E §7H 

7. 

XI1 1 &o]| 

^^71 H^^l¥fe £E^o|i! ^'Bfii xfl 6 £^^ols 7|o^2^ ^^^eiji ?rB(Hi ^^f|7^ 4^*iiEife sis^<hi wNnxixiiEife 
^su^lB!7|o^2^, #7i =?g^Hll^7|o^<^^ ^1*11^°^ s|-§jEife ^gg *^S7|o^¥2^. ^71 ^&mi'a!7ioi si 
§7|o^¥7^ ui¥<Hi ^ixjshui sis^oi 5!■s£|o^ ^*i£|[H >:iE|o^l! =i»&o| ^ e ^^ekhu 7|o^7^ ij^fl^o^ 

um?l|o|>iS ?u|s|-fe 5JS cl^HSS S7H ol^sa^al qi§&*l. 

^^'S 8. 

xfl 2 ^ sfe xfl 3 mM: 

4r7i XII 5 :ilE|o^i!7|o^£|• xa e >iEio^i! 7|o^o| 7wui7h XII 5 cEhoigj 7|o^2^ xfl 6 cBhojg,' 7|o^o| 7|o^y|<^^ s 
^S^s s^fe cj^HSS g7H oigsaesi ^§s-*i. 

XII 2, 4, e &g 0^i=: & trofl o^loHAH; 

n\ 1 Ejl'7|0-|oj SI^/E^^l^Ha7|0^o| s,l^7h n ^ , X^| 3 AEIo-HI 7|0-|o| ol^/;^^| 4 ^E|0^U7|0-|o| 3^I^7^ n 2 , 

4 ;iiE|0-jlj7|0-|o| SJ^/:i:E|0^U^a7|0■|o| 0^4.7^ „ 3 , X| 3 :^R[0\^7\0-\2.\ 4 ££hO|S7|0-|oJ 5J^7|. p 
4 Oie, cE^O|^. >^E|o^|,'. Ei^jSElZhol 7-i#S Xfl7HSF7| fl& ^2°^ n , n 2 = 2. n 3 n 4 = 2 £| 7|o^H|S ? 



E^ 
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£^1 
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